The complete molecule of the title compound, C 16 H 22 O 4 , is generated by crystallographic inversion symmetry. The oxane ring system adopts a chair conformation with the exocyclic C-C bond in an axial orientation; the dihedral angle between the oxane ring (all non-H atoms) and the benzene ring is 73.45 (1) . A short intramolecular C-HÁ Á ÁO contact occcurs. In the crystal, a very weak C-HÁ Á Á interaction generates [010] chains.
Structure description
The 4H-pyran nucleus occurs in molecules possessing a wide spectrum of biological and pharmacological activities (Shehab & Ghoneim, 2016) . As part of our studies in this area, we have undertaken the X-ray crystal structure analysis of the title compound (Fig. 1) .
The title compound contains a half of the molecule in an asymmetric unit; the complete molecule is generated by crystallographic inversion symmetry with the inversion point at (1, 0, 1) for the asymmetric molecule. The oxane ring (C1-C5/O1) adopts a chair conformation: the mean plane of the oxane ring makes a dihedral angle of 73.45 (1) with the benzene ring. A short intramolecular C-HÁ Á ÁO contact occurs. In the crystal, a very weak C-HÁ Á Á interaction (Table 1) 
Synthesis and crystallization
A solution of p-quinone (2.0 mmol), 3,4-dihydro-2H-pyran (5.0 mmol) and pTsOH (1.0 mmol) in 1,2-dichloroethane (5 ml) was stirred at 83 C under an oxygen atmosphere. The progress of the reaction was monitored by TLC (20% ethyl acetate/hexane). After completion, it was concentrated and the residue was subjected for separation of the data reports respective products by column chromatography using silica gel (elutant: hexane and ethyl acetate): yield: 28%. Colourless blocks were recrystallized from acetonitrile solution.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the benzene ring. (Bruker, 2008) , SHELXS97 (Sheldrick, 2008) , SHELXL2016 (Sheldrick, 2015) , ORTEP-3 for Windows (Farrugia, 2012) and PLATON (Spek, 2009 ).
Figure 2
The partial packing of the title compound viewed down the c axis showing the C-HÁ Á Á interaction as a dashed line. H atoms not involved in this interaction have been excluded for clarity.
Figure 1
The molecular structure of the title compound, showing displacement ellipsoids drawn at the 50% probability level. The intramolecular C-HÁ Á ÁO contact is shown as a dashed line. (5) 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. The hydrogen atoms were placed in calculated positions with C-H = 0.93 Å to 0.98 Å, refined in the riding model with fixed isotropic displacement parameters:U iso (H) = 1.5U eq (C) for methyl group and U iso (H) = 1.2U eq (C) for other groups. 
